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Size. One of the important differences between bacteria and
viruses is that of physical size. All of the viruses are smaller than
bacteria; however, one of the large viruses, canary pox, is 260 by
310 m\i while the thickness of H. influenzae is 300 m^. The viruses
themselves vary considerably in size. The largest virus is approxi-
mately 300 m\i and the smallest, foot-and-mouth disease virus is
only 22 mji in diameter. Further comparison shows that the foot-
and-mouth disease virus is nearly the same size as the largest pro-
tein molecule.
Estimates of the size of virus elementary bodies were first
made by filtration studies. It was found that the pore diameter
of filters could be altered by changing the proportion of materials
used in their manufacture. By filtering virus-containing material
through a number of filters of different pore size and testing the
infectivity of the filtrates, fairly accurate determinations of the size
of viruses have been obtained.
High speed centrifugation has also been useful in determining
the physical size of viruses. Since the rate of sedimentation of a
suspended particle is dependent upon its size, its density, and the
viscosity of the liquid, it is possible to calculate fairly accurately
the size of virus particles.
Comparative size oj some viruses with Rickettsia,
bacteria, and mammalian cells
m|A
Mammalian erythrocytes   ....................   7,500
Staphylococci   ...........................   800-1,200
E. coli................................500 X 1,000
H. influenzae ......................... 300 X 1,500
Rickettsiae.................................... 300
Fowl-pox virus........................264 X 322
Rabies virus.............................. 160-240
Hog cholera virus.............................. 33
Foot-and-mouth disease virus...................22
Large protein molecules  ......................   4-7
The development of the electron microscope (Fig. 40.2) has en-
abled investigators to determine the size of many viruses by direct
measurement. Although some of the larger virus particles can be
seen under the ordinary light microscope, it was the development
of the electron microscope which enabled virologists to view many
of the viruses for the first time. However, not all of the known
viruses have been seen or photographed by this method.
Chemical Composition. Considerable research has been re-
ported on the composition of certain viruses while others have
been studied very little. The general components of viruses in-